ANALYSIS  OF  TUNGSTEN  ORES                           95
lows: 50 c.c. of cinchonine solution are stirred into the nitrate and washings which are then allowed to stand for from 6 to 12 hours to permit the last traces of the tungsten to separate out. It may be of interest, in passing, to state that when determining sulphur in tungsten-bearing materials of any kind by the barium sulphate method, the writer always first removes the last traces of tungsten that are almost certain to be present by means of 12 hours standing with cinchonine added. It is easily seen that a few milligrams of tungstic acid contaminating the barium sulphate would cause a serious error. Cinchonine used for such work must be first washed free of sulphates before using it. This can be easily done by placing the crystals on a large filter paper and rinsing them with distilled water until the washings no longer give a cloudiness with barium chloride. Any tung-sten-cinchonine precipitate must be washed with water containing some cinchonine solution as the precipitate is soluble, or runs through the filter if washed in the same manner as the tungstic acid.
The filter papers carrying the tungstic acid, and that obtained by the cinchonine are dried in an air bath and then smoked off in a 20 c.c. platinum crucible. The heat is then raised to low redness only, and the heating is continued until the residue is yellow and free of carbon. This ash is cooled in a desiccator and weighed as WO3 plus some Fe203, AI203, Sn02, Mn304, CaO and all of the Si02. For extreme accuracy in silica the filtrate and washings from the tungstic acid should be evaporated again to dryness before adding the cinchonine; the residue dissolved as before in hydrochloric acid and water; any small residue of WO;* plus SiO2 so obtained is filtered out; washed; burned with the principal precipitate and then the cinchonine solution is added to get the final traces of dissolved meta-tungstates.
The weighed residue consisting of total W0;i plus SiO2 plus the other oxides mentioned is now evaporated with from five to ten drops of cone, sulphuric acid together with 15 c.c. of c.p. hydrofluoric acid in a muffle furnace lined with | inch asbes-